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I. Real Party in Interest 

Access Business Group International LLC is the real party in interest. 

II. Related Appeals and Interferences 

The undersigned is unaware of any other appeals or interferences that will directly 
affect, or be directly affected by, or have a bearing on the Board's decision in the pending 
appeal. 

III. Status of Claims 

Claims 1, 3-18, 29, 32-41, 53-56 and 58-59 are pending and are the subject of this 

appeal. 

IV. Status of Amendments 

An amendment canceling claims 19-28, 42-43, 45-52 and 57 was entered by the 
Examiner based on instructions from the Applicants filed in an after final office action 
response mailed on December 13, 2002. The claims were cancelled to reduce the number of 
issues for appeal. 

V. Summary of Invention 

The invention is directed to a system for providing electrical power to a water 
treatment system (10) through hydroelectric power generation. One embodiment of the 
hydro-power generation system (12) illustrated in Figure 9, and outlined in claim 1, includes a 
housing (142), a rotor (1 12) and a stator (1 14), The housing (142) includes an inlet (144) and 
an outlet (146). The rotor (112) is rotatably positioned within the housing (142) such that the 
rotor (1 12) is rotated by a flow of fluid through the housing (142). 

The hydro-power generation system (12) also includes a turbine nozzle (140) fixedly 
coupled with the housing (142). The turbine nozzle (140) includes a tip (1 58) and a plurality 
of struts (160) that are operable to direct the flow of liquid to the rotor (112) at increased 
velocity to rotate the rotor (1 12). The turbine nozzle (140) is operable to increase the velocity 
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and direct the flow of fluid to achieve a predetermined angle of incidence of the fluid upon 
the rotor (112). The stator (1 14) is fixedly positioned to surround the rotor (112) such that 
rotation of the rotor (1 12) induces the production of electricity. The electricity may be direct 
current, alternating current or rectified alternating current. 

The hydro-power generation system (12) may also include a plurality of taps and an 
ultraviolet light source. The ultraviolet light source is energized with the electricity produced. 
The taps are dynamically operable to provide different voltage levels of electricity to initially 
energize and continue to energize the ultraviolet light source. The hydro-power generation 
system (12) may also include a plurality of coils (184). The coils (184) are dynamically 
switchable from a parallel configuration to a series configuration to provide a first voltage for 
initial energization and a second voltage for continued energization of the ultraviolet light 
source. 

As detailed on page 26 lines 19-22, some ultraviolet light sources require a relatively 
low predetermined current and a relatively high predetermined voltage for initial energization. 
Following initial energization, the ultraviolet light sources require a relatively high 
predetermined current and a relatively low predetermined voltage to remain energized. 
Accordingly, the taps or coils (184) maybe operated to supply the current and voltage for 
startup and continued energization of the ultraviolet light source. 

A method of supplying electricity using a flow of fluid is described by claim 29 and 
illustrated in Figure 9. The method comprises providing a housing (142) that includes an 
inlet (144) and an outlet (146), and supplying a flow of fluid to the inlet (144) of the housing 
(142). The fluid flows through the housing (142) to the outlet (146). The method further 
comprises rotating a rotor (1 12) that is positioned in the housing (142). The position of the 
rotor (1 12) in the housing (142) is such that a stator (114) surrounds the rotor (112). In 
addition, the method comprises channeling the fluid flowing through the housing (142) to the 
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rotor (1 12) with a turbine nozzle (140). The turbine nozzle (140) includes a tip (158) and a 
plurality of struts (160). The method also includes generating electricity with the rotor (112) 
and the stator (1 14). The rotation of the rotor (1 12) induces the generation of electricity. 

The method of Claim 37 recites circulating the fluid to a bearing (178) to cool and 
lubricate the bearing (178). The initial act of adjusting the struts (160) to control the velocity 

£ 

of the flow of liquid is described by Claim 58. Claim 59 describes the initial act of adjusting 
the struts (160) in order to adjust at least one of the angle of incidence of the liquid on the 
rotor (112), efficiency, turbulence and pressure drop. 

Dynamically adjusting the voltage and current levels of the electricity with a plurality 
of coils (184) in response to initial energization and continued energization of an ultraviolet 
light source is recited by the method of Claim 38. Claim 39 describes switching the coils 
(184) between a parallel configuration and a series configuration. Electrically connecting the 
coils (184) with a plurality of taps to provide a plurality of voltage levels is recited by Claim 
40. Accelerating the hydro-power generation system (12) in the absence of flux concentrators 
to a first RPM to initially energize an ultraviolet light source, and slowing the hydro-power 
generation system (12) to a second RPM and a second voltage by continued energization of 
the ultraviolet light source is recited in claim 41. 
VI. Issues 

There are two issues presented in this appeal. The first issue is whether Claims 1,3-6, 
8-9, 11-12, 16, 18, 29, 32-35, 37, 41, 54-56, 58 and 59 are anticipated pursuant to 35 U.S.C § 
102(b) by US Patent No. 4,731,545 to Lerner et al. entitled "Portable Self-Contained Power 
Conversion Unit" (hereinafter "Lerner"). The second issue is whether claims 14-15 and 38- 
40 are unpatentable pursuant to 35 U.S.C. §103(a) over Lerner in view of common 
knowledge in the art. 
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VII. Grouping of Claims 

Claims 1, 3, 9, 11, 14-15, 16, 29, 32-33, 37, 38-40, 41, 58 and 59 do not stand or fall 
together. Accordingly, Applicants identify the grouping of the claims as follows: 



Group 


I: 


Claim 1, 29 


uroup 


TT. 
ii. 


L4aim 5 


Group 


HI: 


Claims 9, 11,32-33 


Group 


IV: 


Claims 16, 41 


Group 


V: 


Claims 14-15, 38-40 


Group 


VI: 


Claim 37 


Group 


VII: 


Claim 58-59 



VIII* Argument 

A. The Statutory Standard 

35 U.S.C. § 102(b) provides: 

A person shall be entitled to a patent unless — (b) the invention was patented 
or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

A 35 U.S.C. § 102(b) rejection must be based on a single prior art reference that 
shows each and every element of the rejected claim. MPEP 2131, page 2100-68 ("A claim is 
anticipated only if each and every element as set forth in the claim is found, either expressly 
or inherently described, in a single prior art reference." Verdegaal Bros. v. Union Oil Co., 814 
F.2d 628, 631 (Fed. Cir. 1987)). Accordingly, a 35 U.S.C. § 102(b) rejection must be 
overturned if a single prior art reference does not disclose each and every element recited in 
the claim. 

35 U.S.C. § 103(a) provides: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 



6 



whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

Establishment of a prima facie case of obviousness requires 1) there be some 
suggestion of motivation to modify a reference, 2) there must be a reasonable expectation of 
success, and 3) the prior art reference must teach or suggest all the claim limitations. MPEP 
706.02(j). (Two factors involved in proper analysis pursuant to §103 are "(1) whether the 
prior art would have suggested to those of ordinary skill in the art that they should make the 
claimed composition or device, or carry out the claimed process; and (2) whether the prior art 
would also have revealed that in so making or carrying out, those of ordinary skill would have 
a reasonable expectation of success." In re Vaeck, 947 F.2d 488 ? 20 USPQ2d 1438, 1442 
(Fed. Cir. 1991). The suggestion and reasonable expectation must both be found in the prior 
art, not the disclosure of applicants' specification. Id. 

Official notice of common knowledge in the art or "well known" prior art that is 
outside the record may be taken by the Examiner as rationale supporting a prima facie case of 
obviousness. Where the Applicant traverses such official notice, a supporting reference 
should be cited by the Examiner. MPEP 2144.03. (". . ..Patent Office appellate tribunals, 
where it is found necessary, may take notice of facts beyond the record which, while not 
generally notorious, are capable of such instant and unquestionable demonstration as to defy 
dispute." In re Ahlert, 424 F.2d 1088, 1091, 165 USPQ 418, 420 (CCPA 1970). "Assertions 
of technical facts in areas of esoteric technology must always be supported by citation to 
some reference work recognized as standard in the pertinent art and the appellant given in the 
Patent Office, the opportunity to challenge the correctness of the assertion or the notoriety of 
repute of the cited reference." Id. 
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B. Overview of Lerner 

Lerner discloses a power conversion unit attached to the outlet of a pressurized fluid 
system, such as, the nozzle of a garden hose. As illustrated in FIGs. 1 and 2 of Lerner, the 
body (10) of the power conversion unit includes an impeller housing (1 1) with an impeller 
(36) located therein. Attached to the impeller housing is a generator (16). An impeller shaft 
(40) couples the impeller with an armature in the generator, such that rotation of the impeller 
rotates the armature. (Col. 6 lines 35-37) Rotation of the armature creates a potential 
difference (power) that is supplied to jacks (19) on the housing. (Col. 6 lines 37-39) 

The impeller is rotated by pressurized fluid flowing through a passageway (38) in the 
housing and striking the impeller. (CoL 4 lines 20-27) The speed of the stream of 
pressurized fluid flowing into the passageway is adjusted with a throttle valve 44 to change 
the speed of the impeller. (Col. 6 lines 8-14) The throttle valve is a rotary valve that may be 
manually rotated with a member handle (62) to adjust the narrowness and thus the speed of 
the stream of pressurized fluid. (Col. 4 lines 48-58 and Col. 6 lines 8-14) 

C, Group I is Patentable Over Lerner 

Group I contains Claims 1 and 29. Claim 1 defines a hydro-power generation system 
that includes a turbine nozzle with a plurality of struts that operate to direct a flow of fluid to 
a rotor at increased velocity to rotate the rotor. Claim 29 describes a method of supplying 
electricity using a flow of fluid. The method includes directing the flow of fluid to the rotor 
with a turbine nozzle that includes a tip and a plurality of struts to increase the velocity of the 
flow of fluid. The Examiner has asserted that the throttle valve of Lerner comprises a tip and 
a plurality of struts to direct the flow of liquid and achieve a predetermined angle of incidence 
on the rotor. 

Lerner teaches a rotary valve to control the speed of the liquid, but fails to disclose a 
turbine nozzle with a plurality of struts to direct a flow of fluid. In fact, Lerner teaches that 
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the stream of fluid is simply narrowed and broadened by rotating the throttle valve. Clearly, 
the throttle valve of Lerner does not include struts operable to direct the flow of fluid as 
recited in Claim 1 or for channeling the fluid flowing through the housing as recited in Claim 
29. 

D. Group II is Patentable Over Lerner 

Group II contains Claim 3. Because Claim 3 is dependent from Claim 1, Claim 3 is 
patentable over Lerner for at least the reasons given above in conjunction with Group I. In 
addition, Applicants believe this claim is separately patentable over the claims of Group L 
Claim 3 recites an additional limitation that is not disclosed by Lerner: that the turbine nozzle 
directs the flow of fluid to achieve a predetermined angle of incidence on the rotor. Lerner 
teaches only that pressurized fluid will flow through the passage at varying velocity based on 
rotation of the rotary valve similar to a garden hose to narrow and broaden the passageway 
through the rotary valve. (Col. 4 lines 54-58) Accordingly, the narrowing and broadening of 
the passageway with a rotary valve as taught by Lerner will correspondingly change the angle 
of incidence of the fluid upon the rotor, thereby teaching away from the predetermined angle 
of incidence outlined by Claim 3. Accordingly, Claim 3 has a separate, additional, 
independent reason establishing patentability over Lerner. 

E. Group III is Patentable Over Lerner 

Group III contains Claim 9, 1 1 and 32-33. Because Claims 9, 1 1 and 32-33 are 
dependent from Claims 1 and 29 respectively, Claims 9, 1 1 and 32-33 are patentable over 
Lerner for at least the reasons given above in conjunction with Group I. In addition, 
Applicants believe these claims are separately patentable over the claims of Group I. Claims 
9, 1 1 and 32-33 recite additional limitations that are not disclosed by Lerner. Claims 9 and 32 
define that the electricity is alternating current. Claims 1 1 and 33 further define that the 
alternating current may be rectified to provide direct current. Col. 2 lines 37-45 of Lerner 
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were cited by the Examiner as disclosing that the generator produces alternating current as in 
claims 9 and 32, and that the alternating current is rectified to provide direct current as in 
claims 1 1 and 33. In fact, Lerner discloses only that the generator is a direct current 
generator. (Col. 5 lines 57-61) There is no teaching in Lerner of alternating current or 
rectification of alternating current as in claims 9, 1 1, 32 and 33. Accordingly, Claims 9, 1 1 
and 32-33 have separate, additional, independent reasons establishing patentability over 
Lerner. 

F. Group IV is Patentable Over Lerner 

Group IV contains Claim 16 and 41 . Because Claims 16 and 41 are dependent from 
Claims 1 and 29 respectfully Claims 16 and 41 are patentable over Lerner for at least the 
reasons given above in conjunction with Group L In addition, Applicants believe these 
claims are separately patentable over the claims of Group I. Claims 16 and 41 both recite that 
the hydro-power generation system operates to accelerate to a first RPM to initially energize 
an ultraviolet (UV) light source with a first voltage. In addition, claims 16 and 41 recite that 
continued energization of the UV light source is operable to slow rotation of the hydro-power 
generation system to a second RPM and produce a second voltage. 

As discussed in the specification on page 28 lines 7-23, the hydro-power generation 
system provides relatively quick acceleration to a predetermined first RPM to initially 
energize a UV light source with a predetermined first voltage when fluid first begins to flow. 
The relatively quick acceleration provides an "instant on" capability that may eliminate the 
need for energy storage devices to power the UV light source. The continued energization of 
the UV light source is operable to reduce rotation to a predetermined second RPM. The 
second RPM produces a predetermined second voltage that allows continued energization of 
the UV light source. 
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Lemer fails to disclose a UV light source as a load. In addition, Lerner fails to 

disclose operation of the generator at a first voltage resulting from a first RPM to initially 

energize a UV light source and a second RPM and corresponding second voltage to 

continuously energize the UV light source as in claims 16 and 41. Accordingly, Claims 16 

and 41 have separate, additional, independent reasons establishing patentability over Lerner. 

G. Group V is Patentable Over the Combination of Lerner and Common 
Knowledge in the Art 

Group V contains Claims 14-15 and 38-40. Because Claims 14-15 are dependent 
from Claim 1 and Claims 38-40 are dependent from claim 29, Claims 14-15 and 38-40 are 
patentable over Lerner in view of common knowledge in the art for at least the reasons given 
above in conjunction with Group L In addition, Applicants believe these claims are 
separately patentable over the claims of Group L 

The dynamic use of taps or series and parallel coils in a hydro-power generation 
system to energize and maintain energization of an ultraviolet (UV) light source as recited in 
claims 14-15 and 38-40 distinguishes the claimed invention from the prior art. The Examiner 
has asserted that it would have been obvious to one having ordinary skill in the art to adjust 
the voltage and current levels with a plurality of switchable coils using a plurality of taps. 
Applicants respectfully disagree that it is common knowledge to use taps within a hydro- 
power generation system as described by Claims 1 and 29 in connection with a UV light 
source to provide different levels of electricity to initially energize, and then continue to 
energize the UV light source as defined by claims 14, 38 and 40. Applicants also disagree 
that it is common knowledge to utilize a plurality of coils in the hydro-power generation 
system of Claims 1 and 29 with a UV light source for dynamically switching from a series to 
a parallel configuration to provide a first voltage to initially energize the UV light source and 
a second voltage to continue energization of the UV light source as defined by claims 15 and 
39. 
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Applicants have traversed the Examiner's taking of official notice in a previous 
office action response and have also requested the Examiner to provide evidence in support of 
his position. Further, Applicants have attached as Exhibit A the declaration of Mr. Karlis 
Vecziedins. Mr. Vecziedins has 6 years of experience in the field of water treatment systems 
and hydropower generation, and is familiar with the general knowledge and experience of 
those skilled in these areas. Mr. Vecziedins has concluded that it is not common knowledge 
in the art to dynamically operate taps or dynamically switch coils to initially energize and 
maintain energization of an ultraviolet light source within a hydro-power generation system 
as claimed. 

The Examiner has failed to provide a prior art reference supporting his taking of 
official notice as described in MPEP 2144.03. Since the Examiner's rational for his official 
notice is unsupported, the prior art does not teach or suggest all the claim limitations, and the 
Examiner has failed to establish a prima facie case of obviousness. Accordingly, Claims 14- 
15 and 38-40 have separate, additional, independent reasons establishing patentability over 
Lerner in view of common knowledge in the art. 

H. Group VI is Patentable Over Lerner 

Group VI contains Claim 37. Because Claim 37 is dependent from Claim 29, Claim 
37 is patentable over Lemer for at least the reasons given above in conjunction with Group I. 
In addition, Applicants believe this claim is separately patentable over the claims of Group L 
Claim 37 recites an additional limitation that is not shown in Lemer: circulating fluid to a 
bearing to cool and lubricate the bearing. In fact, Lerner discloses only that bearings (41 A) 
and (41B) act to seal pressurized fluid inside the body (10). (Col. 5 lines 55-57) 
Accordingly, Claim 37 has a separate, additional, independent reason establishing 
patentability over Lerner. 
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I. 



Group VII is Patentable Over Lerner 



Group VII contains Claims 58 and 59. Because Claims 58 and 59 are dependent from 
Claim 29, Claims 58 and 59 are patentable over Lerner for at least the reasons given above in 
conjunction with Group I. In addition, Applicants believe these claims are separately 
patentable over the claims of Group L Claim 58 recites the additional limitation of an initial 
act of adjusting the struts to control the velocity of the flow of liquid. Claim 59 recites the 
initial act of adjusting the struts in order to adjust at least one of the angle of incidence of the 
liquid on the rotor, efficiency, turbulence and pressure drop. Lerner does not disclose a 
turbine nozzle with struts as previously discussed, therefore it follows that Lerner does not 
teach adjustment of the struts as in Claims 58 and 59. Accordingly, Claims 58 and 59 both 
have a separate, additional, independent reasons establishing patentability over Lerner. 



In summary, the 35 U.S.C. § 102(b) rejections against the claims of Groups I-IV and 
VI- VII based on Lerner should be overturned. Lerner fails to teach or disclose each and every 
element of the claims and therefore cannot anticipate the claimed invention. In addition, the 
35 U. S.C. § 103(a) rejections of the claims of Group V based on Lerner in view of common 
knowledge in the art should also be overturned. The claims of Group V are not of common 
knowledge in the art and therefore a prime facie case of obviousness based on Lerner in view 
of common knowledge in the art has not been established by the Examiner. 



Conclusion 



Dated: April 21 2003 




BRINKS HOFER GILSON & LIONE 



One Indiana Square, Suite 1600 
Indianapolis, Indiana 46204 
Telephone: 317-636-0886 
Facsimile: 317-634-6701 



Attorney for Applicant 



Attachment: Exhibit A 
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IX. Appendix 

1. (Previously Amended) A hydro-power generation system, comprising: 
a housing that includes an inlet and an outlet; 

a rotor rotatably positioned within the housing such that the rotor is rotated by 
a flow of fluid through the housing; 

a turbine nozzle fixedly coupled with the housing, wherein the turbine nozzle 
comprises a tip and a plurality of struts operable to direct the flow of water to the rotor 
at increased velocity to rotate the rotor; and 

a stator fixedly positioned to surround the rotor such that rotation of the rotor 
induces the production of electricity, 

3. (Previously Amended) The hydro-power generation system of claim 1, 
wherein the turbine nozzle is operable to increase the velocity of the fluid and direct the flow 
of fluid to achieve a predetermined angle of incidence of the fluid upon the rotor. 

4. (Original) The hydro-power generation system of claim 1, wherein the rotor 
comprises a shaft and a turbine rotor. 

5. (Original) The hydro-power generation system of claim 4, wherein the turbine 
rotor includes a helical ridge. 

6. (Original) The hydro-power generation system of claim 4, wherein the turbine 
rotor includes a plurality of vanes. 

7. (Original) The hydro-power generation system of claim 1, wherein the stator 
is fixedly positioned to surround the housing adjacent the rotor. 

8. (Original) The hydro-power generation system of claim 1, wherein the stator 
is fixedly positioned within the housing to surround the rotor. 

9. (Original) The hydro-power generation system of claim 1, wherein the 
electricity is alternating current. 

14 



10. (Original) The hydro-power generation system of claim 9, wherein the rotor 
comprises a permanent magnet. 

1 1 . (Original) The hydro-power generation system of claim 9, wherein the 
alternating current is rectified to provide direct current. 

12. (Original) The hydro-power generation system of claim 1, wherein the 
electricity is direct current. 

13. (Original) The hydro-power generation system of claim 12, wherein the stator 
comprises a permanent magnet. 

14. (Previously Amended) The hydro-power generation system of claim 1, further 
comprising a plurality of taps and an ultraviolet light source energized with the electricity 
produced, wherein the taps are dynamically operable to provide different voltage levels of 
electricity to initially energize and continue to energize the ultraviolet light source. 

15. (Previously Amended) The hydro-power generation system of claim 1, further 
comprising an ultraviolet light source and a plurality of coils, wherein the ultraviolet light 
source is energized with the electricity produced, and the coils are dynamically switchable 
from a parallel configuration to a series configuration to provide a first voltage for initial 
energization and a second voltage for continued energization of the ultraviolet light source. 

16. (Previously Amended) The hydro-power generation system of claim 1, 
wherein the hydro-power generation system is operable without flux concentrators to 
accelerate to a first RPM to initially energize an ultraviolet light source with a first voltage, 
wherein continued energization of the ultraviolet light source is operable to slow rotation of 
the hydro-power generation system to a second RPM and produce a second voltage. 

17. (Original) The hydro-power generation system of claim 1, wherein the 
rotation of the rotor is operable to provide flow-based measurements of the fluid. 
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18. (Original) The hydro-power generation system of claim 1, wherein the inlet is 
supplied fluid from a liquid treatment system. 

29. (Previously Amended) A method of supplying electricity using a flow of fluid, 
the method comprising: 

providing a housing that includes an inlet and an outlet; 

supplying the flow of fluid to the inlet of the housing, wherein the fluid flows 
through the housing to the outlet; 

rotating a rotor that is positioned in the housing such that the rotor is 
surrounded by a stator, wherein the rotor rotates as a result of the fluid flowing 
through the housing; 

channeling the fluid flowing through the housing to the rotor with a turbine 
nozzle to increase the velocity of the flowing fluid, wherein the turbine nozzle 
comprises a tip and a plurality of struts; and 

generating electricity with the rotor and the stator, wherein rotation of the rotor 
induces the generation of electricity. 

32. (Original) The method of claim 29, wherein the electricity generated is 
alternating current. 

33. (Original) The method of claim 32, further comprising the act of rectifying the 
alternating current to provide direct current. 

34. (Original) The method of claim 29, wherein the electricity generated is direct 

current. 

35. (Original) The method of claim 29, further comprising the act of charging an 
energy storage device. 

36. (Original) The method of claim 29, further comprising the act of channeling 
the fluid to the outlet with a plurality of exit guide vanes. 
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37. (Original) The method of claim 29, further comprising the act of circulating 
the fluid to a bearing to cool and lubricate the bearing. 

38. (Previously Amended) The method of claim 29, further comprising the act of 
dynamically adjusting the voltage and current levels of the electricity with a plurality of coils 
in response to initial energization and continued energization of an ultraviolet light source by 
the electricity generated. 

39. (Original) The method of claim 38, further comprising the act of switching the 
coils between a parallel configuration and a series configuration. 

40. (Original) The method of claim 38, further comprising the act of electrically 
connecting the coils with a plurality of taps to provide a plurality of voltage levels. 

41 . (Previously Amended) The method of claim 29, further comprising the acts of 
accelerating the hydro-power generation system in the absence of flux concentrators to a first 
RPM to initially energize an ultraviolet light source; and slowing the hydro-power generation 
system to a second RPM and a second voltage by continued energization of the ultraviolet 
light source. 

53. (Previously Added) The hydro-power generation system of claim 1, wherein 
the stator comprises a plurality of exit guide vanes and a fin, the exit guide vanes and the fin 
cooperatively operable to channel the flow of fluid to the outlet. 

54. (Previously Added) The hydro-power generation system of claim 1, wherein 
the housing comprises a first section and a second section, the first section detachably 
coupled with the second section to facilitate assembly and maintenance. 

55. (Previously Added) The hydro-power generation system of claim 54, wherein 
the rotor and stator are disposed in the second section and the turbine nozzle is disposed in 
the first section. 
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56. (Previously Added) The hydro-power generation system of claim 1, wherein 
the fluid is drinking water. 

58. (Previously Added) The method of claim 29, comprising the initial act of 
adjusting the struts to control the velocity of the flow of liquid. 

59. (Previously Added) The method of claim 29, comprising the initial act of 
adjusting the struts in order to adjust at least one of the angle of incidence of the liquid on the 
rotor, efficiency, turbulence and pressure drop. 
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DECLARATION SUPPORTING APPEAL BRIEF 



I, Karlis Vecziedins hereby declare that: 



1. 



2. 



I am an electrical engineer with six (6) years of experience in the field of water treatment 
systems and hydro-electric power generation. I graduated from Ferris State University in 
1989 with a degree in electrical engineering. Upon graduation, I was employed by Robert 
Shaw Controls as a controls engineer. Currently, I am employed by Alticor, Inc. My title is 
currently Research Scientist, My job responsibilities include electrical engineering and 
design engineering in the development of water treatment systems. 

Since 1997 I have worked with about thirty (30) designers, engineers and other technicians 
who are involved in the design and application of water treatment systems and hydro-power 
generation systems. This experience has provided me with the opportunity to observe others 
working in this field of endeavor. As a result of this experience, I believe I am well 
acquainted with a sufficient number of people to assess the skill level of persons of ordinary 
skill in the art of the design and application of water treatment systems and hydro-power 
generation systems. 
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3. I have reviewed US Patent Application Serial No. 09/680,345 filed on October 5, 2000. 

4. I have reviewed US Patent No, 4,731,545 to Lerner et al. issued on March 15, 1988 that is 
attached as Exhibit 1 . 

5. I believe that dynamically operating taps or dynamically switching coils to initially energize 
and maintain energization of an ultraviolet light source within a hydro-power generation 
system is not common knowledge in the art based on the following facts: 

a) It is well known to those of ordinary skill in the art that an ultraviolet light source 
includes an opaque housing containing a gaseous vapor. 

b) It is further well known that an ultraviolet light includes a cathode that emits 
electrons into the vapor to generate ultraviolet light. 

c) It is also well known to include a ballast circuit to energize and maintain 
energization of an ultraviolet light source. Application Guide To Lamp Control 
Gear , p. 15, Philips, Printed in the Netherlands, 1997 (Exhibit 2) 

d) The following well-known prior art reference related to hydro-power generation 
systems fails to teach, suggest or disclose dynamically switching the coils of a 
hydro-power generation system between a series configuration and a parallel 
configuration to initially energize and maintain energization of an ultraviolet light 
source. In addition, the reference fails to teach, suggest or disclose dynamically 
operating taps within a hydro-power generation system to provide different voltage 
levels of electricity to initially energize and continue to energize an ultraviolet light 
source. 

i) Steam and Gas Turbines , Dr. A. Stodola, Peter Smith, New York 1945 

e) None of the following prior art references related to ultraviolet light sources and 
electrical circuits teach, suggest or disclose initial energization and continued 
energization of an ultraviolet light source by dynamically switching the coils of a 
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hydro-power generation system between a series configuration and a parallel 
configuration. In addition, none of the prior art references teach, suggest or disclose 
initial energization and continued energization of a ultraviolet light source by 
switching coils between a series configuration and a parallel configuration, 

i) Application Guide To Lamp Control Gear , Philips, Printed in the 
Netherlands, 1997 (Exhibit 2). 

ii) Electronics Sourcebook for Technicians and Engineers , Milton Kaufman, 
Arthur H. Seidman, 1988 McGraw-Hill, Inc. 

iii) Electronics Pocket Handbook, Second Edition , Daniel L. Metzger, 1992 
Prentic-Hall, Inc. 

iv) Elements of Electromagnetics , Second Edition, Matthew N. O. Sadiku, 
1995 Oxford University Press, Inc. 

v) The Engineering Handbook , Richard C. Dorf, 1996 CRC Press, Inc. 

vi) Introduction to Electric Circuits, Second Edition , Richard C. Dorf, 1993 
John Wiley & Sons, Inc. 

vii) Design of Solid State Power Supplies, Third Edition , Eugene R. Hnatek 
1989, Van Nostrand Reinhold 

viii) Electronic Devices and Circuit Theory, Third Edition , Robert 
Boylestad, Louis Nashelsky, 1982 Prentice-Hall, Inc. 

ix) Encyclopedia of Electronic Circuits, Volume 4 , Rudolf F. Graf, William 
Sheets, 1992 McGraw-Hill, Inc. 

x) Electronics in Industry, Fifth Edition , George M. Chute, Robert D. Chute, 
1979 McGraw-Hill, Inc. 

xi) Power Supplies, Switching Regulators, Inverters, and Converters , Second 
Edition Irving M, Gottlieb 1994 McGraw-Hill, Inc. 

xii) Microelectronics, Second Edition , Jacob Milhnan, Arvin Grabel, 1987 
McGraw-Hill, Inc. 

f) It is well known that manufacturing of electrical power systems for ultraviolet 
light sources require compliance with industry safety standards. Within the 
following list of industry safety standards, there are no standards related to 
hydropower generation systems dynamically switching the coils of a hydro-power 
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generation system between a series configuration and a parallel configuration to 
initially energize and maintain energization of an ultraviolet light source. In 
addition, there are no standards related to dynamically operating taps within a hydro- 
power generation system to provide different voltage levels of electricity to initially 
energize and continue to energize an ultraviolet light source. 

i) EEC 60920 Ballasts For Tubular Fluorescent Lamps - General And Safety 
Requirements , IEC 60920, International Electrotechnical Commission (EEC), Rev. 
90 1995. 

ii) IEC 60155 Glow-Starters For Fluorescent Lamps , IEC 60155, 
International Electrotechnical Commission (IEC), Rev. 93, 1995. 

hi) IEC 60928 Auxiliaries For Lamps - AC Supplied Electronic Ballasts for 
Tubular Lamps - General And Safety Requirements , IEC 60928, International 
Electrotechnical Commission (IEC), Rev. 99, 1999. 

g) I have never heard of, read about, nor seen a publicly disclosed hydro -electric 
power generation system that initially energizes and continues to energize an 
ultraviolet light source by dynamically operated taps in the hydro-electric power 
generation system. 

h) I have never heard of, read about, nor seen a publicly disclosed hydro-electric 
power generation system that dynamically switches coils in the hydro-electric power 
generation system from a parallel configuration to a series configuration to provide a 
first voltage for initial energization and a second voltage for continued energization 
of an ultraviolet light source. 

It is therefore my belief that it is not common knowledge in the art to dynamically operate 
taps in a hydro-power generation system to provide different voltage levels to initially energize and 
continue to energize an ultraviolet light source. Further, it is my belief that dynamically switching 
the coils in a hydro-power generation system between a parallel configuration and a series 
configuration to provide a first voltage for initial energization and a second voltage for continued 
energization of an ultraviolet light source is not common knowledge in the art. 
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[57] ABSTRACT 

A portable, self-contained power conversion unit is 
disclosed that is attached to an outlet for a pressurized 
fluid system, such as the nozzle for a garden hose. An 
impeller mounted in the body of the unit and is rotated 
by the discharge of pressurized fluid through the unit. 
The rotational energy of the impeller is converted into 
electrical energy by a generator, and/or used directly in 
rotating tools attached to the impeller, such as grinding 
wheels, rotary saws, rotary brushes, drill bits, and the 
like. 

17 Claims, 5 Drawing Figures 
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PORTABLE SELF-CONTAINED POWER 
CONVERSION UNIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The field of the invention is that of devices which 
convert the energy of pressurized fluid into other, more 
useful, forms of energy, and particularly portable ener- 
gy-conversion devices which attach to outlets of pres- 
surized fluid supply systems. 

2, Description of the Prior Art 

Sources of pressurized fluid are commonly available. 
Important examples are the water supply systems found 
in modern households and cities, the water mains sys- 
tems supplying fire hydrants, and farm irrigation sys- 
tems that operate on the basis of natural artesian pres- 
sure or pump-supplied pressure. The difference be- 
tween the fluid's pressure and ambient atmospheric 
pressure indicates that a difference in potential energy 
exists. This, difference in potential energy can be con- 
verted into kinetic energy when the pressurized fluid is 
discharged to the atmosphere. The kinetic energy so 
obtained is inherent in the resulting movement of the 
fluid. 

Watering one's lawn will serve as an example of the 
above. When the faucet or valve is opened, pressurized 
water from the household's water supply system enters 
the hose and travels to the nozzle at the end of the hose. 
Typically, this nozzle contains a throttle valve which 
creates a passage for exit of the water that is narrower 
than the hose itself. A large pressure. difference will 
then exist between the inlet and outlet ends of this pas- 
sage. The outlet end of the exit passage will be at atmo- 
spheric pressure and the inlet end will be at nearly the 
base pressure of the water supply system, particularly if 
the hose is of significantly larger diameter than the exit 
passage of the nozzle. As a result of this large pressure 



U.S. Pat. No. 4,142,367 to Guisti discloses a domestic 
water pressure-flow powered generator system for con- 
nection to a domestic water system supply pipe. When- 
ever water is drawn from the system, a fluid motor is 
5 rotated which powers a generator. The generator re- 
charges a bank of batteries or powers household appli- 
ances. Again, a fixed and permanent installation is dis- 
closed. 

U.S. Pat. No. 4,352,025 to Troyen discloses a system 
10 for generating electrical power that utilizes a hydro- 
electric generator located in the basement of a high-rise 
building and is powered by the flow of water in the 
clean wastewater line of the building. A fixed installa- 
tion is disclosed. 
15 The mechanisms for conversion of fluid flow energy 
described above all require permanent installations. 
Frequently, the mechanisms are bulky and immovable. 
None of these mechanisms are portable and may be 
installed as needed, where needed on an ad hoc basis. 
20 All convert fluid flow energy only into electrical en- 
ergy. The present invention overcomes these limita- 
tions. 

SUMMARY OF THE INVENTION 

25 The present invention is a portable, self-contained 
power-conversion unit for attachment to a source of 
pressurized fluid. The invention comprises a body hav- 
ing a passage for transmission of fluid, an inlet end, and 
an outlet end, the passage joining the inlet end and the 
30 outlet end in order to permit flow of pressurized fluid 
from the inlet end to the outlet end, the inlet end being 
attachable to the source of pressurized fluid and the 
outlet end being at ambient atmospheric pressure, and 
an impeller rotatably mounted in the body and protrud- 
35 ing into the passage so that the impeller is rotated by the 
flow of pressurized fluid through the passage. 

The impeller may supply rotational energy to a gen- 
erator and/or rotary tools. The generator may power 
illumination units or other electric appliances, including 



difference in a short distance the velocity of the water 40 electric pumps. A chuck for releasable attachment of 



will swiftly increase as it exits the nozzle. The water 
thus gains kinetic energy, as may be expected in this 
practical application of Bernoulli's law. 

The kinetic energy of the water in the example given 
above is principally used in directing the water to vari- 45 
ous parts of one's lawn, garden, automobile, and other 
places or items to be watered or washed. Devices are 
known which use the kinetic energy of the water to 
power the movement of a sprinkler across a lawn. This 
kinetic energy could be used for other purposes. 50 

A number of devices have been invented which con- 
vert some of the kinetic energy available from a pressur- 
ized fluid system into another, and more useful, form of 
energy. For example, U.S. Fat. No. 3,845,291 to Por- 
tyrata discloses a water-powered swiniming pool light 55 
which comprises a turbine element located in the fil- 
tered water return line of a swiniming pool. The turbine 
element powers a generator that in turn supplies electri- 
cal power to a lamp assembly mounted in the side of the 
pool. A permanent installation is contemplated in this 60 
patent. 

U.S. Pat. No. 3,750,001 to McCloskey disclosed a 
remote, self-contained power supply apparatus for pow- 
ering a pressurized-liquid distributing and disseminating 
system. A turbine element in a bypass line powers a 65 
generator which recharges electric storage means that 
in turn powers electrically operated valves in the main 
pipe. Again, a permanent installation is indicated. 



rotatable tools may be rotated by the impeller, so that a 
variety of rotary tools can be powered by the invention. 
Examples of such rotary tools include rotary saws, 
grinding wheels, rotary wire brushes, drill bits, centrifu- 
gal or positive displacement pumps, and the like. 

The embodiment of the invention containing a gener- 
ator is believed to be of particular value for emergency 
and field application, owing to its portability, simple 
construction, and easy installation. Electric power may 
be supplied at remote locations having a source of pres- 
surized fluid, such as in a farmer's irrigated fields. The 
embodiment of the invention incorporating a generator 
can supply emergency electrical power in a power out- 
age when electric power is not available but a source of 
pressurized fluid is. The invention may be used in noz- 
zles for firemen's hoses, in which case a generator can 
power illumination units attached to the nozzle, so that 
firemen can see where they are pointing the nozzle. 
This would be especially valuable in dark or smoky 
conditions. The same concept may be used for garden 
hoses, so that homeowners can water their lawns at 
night. Watering lawns at night is preferred for saving 
water by reducing evaporative losses. The power-con- 
version unit of the invention may also be adapted to be 
powered by a source of pressurized gas, such as com- 
pressed air or liquified propane. 

Thus, an object of the invention is to provide a porta- 
ble, self-contained power-conversion unit that may be 
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attached to a source of pressurized fluid and provide 
useful electrical or mechanical power when and where 
needed. 

The more important features and objects of the inven- 
tion have been outlined very broadly. Additional fea- 
tures and objects of the invention exist that will be set 
forth hereinafter in the detailed description of the pre-r 
ferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the preferred embodi- 
ment of the invention; 

FIG. 2 is a sectional view of the preferred embodi- 
ment of the invention, generally taken along section 
plane 2 — 2; 

FIG. 3. is a plan view of the outlet end of the pre- 
ferred embodiment of the invention; 

FIG, 4 is a plan view of the top of the preferred 
embodiment of the invention, with a partial cut-away of 
the main body of the same to reveal the interior; and 

FIG. 5 is a sectional view of the preferred embodi- 
ment of the invention taken along section plane 5 — 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The preferred embodiment of the invention shown 
here is designed for use with a garden hose and or the 
like and may be attached to the usual threaded coupling 
;?on the end of such a hose. Thus, the pressurized fluid 
used in the preferred embodiment is water and its 
^source is the household water supply system. The in- 
dention may also be incorporated into the nozzle of a 
fireman's hose, or designed for attachment to an agricul- 
tural irrigation system, among other applications. The 
invention includes all of these applications but is not 
limited thereto. 
FIG. 1 in the drawings depicts a perspective view of 



intended to be inserted into jacks 19 to provide electri- 
cal power from generator 16 to illumination units 26. 

Underneath body 10 may be seen a bipod which is 
shown in its retracted position 30A and, in phantom, in 
5 its extended position 30B. The bipod is attached to the 
body 10 by bipod swivel 32, The bipod supports the 
power-conversion unit at a slight angle with respect to 
the horizontal when the unit is placed on the ground or 
other surface. 

10 Proceeding now to FIG. 2 in the drawings, which is 
a cross-section of the preferred embodiment of the in- 
vention taken generally along section plane 2 — 2 in 
FIG. 1, one may observe some of the detail of the inte- 
rior of the preferred embodiment of the invention. Pas- 
15 sage 38 is the generally cylindrical passage of varying 
diameter between inlet end 12 and outlet end 14 of body 
10. Mounted on body 10 may be seen inlet housing 11 in 
which is located impeller 36. Impeller 36 mounts curved 
impeller blades 37. Impeller 36 is fastened to and rotates 
20 with impeller shaft 40. Thus, as pressurized fluid flows 
through passage 38 from inlet end 12 to outlet end 14, 
impeller 36 is rotated about impeller shaft 40 in a clock- 
wise direction (as seen in FIG. 2) due to the impact of 
the pressurized fluid on impeller blades 37. Some of the 
25 linear kinetic energy of the pressurized fluid is con- 
verted thereby into rotational kinetic energy of impeller 
36. Tests on a prototype of the invention reveal that the 
positioning of the impeller 36 within the passage 38 as 
shown in FIG. 2 does not significantly diminish the 
30 force and stream of the fluid emerging from the outlet 
end 14. 

Generator jack housing 18 is mounted on the exterior 
of impeller housing 11. One of the jacks 19 is visible in 
FIG. 2. Electric potential (and current) is supplied to 
35 jacks 19 from the generator 16 by generator jack wires 
17. 

At inlet end 12 may be seen inlet end attachment 
r - . . threading 42 which comprises means that permit the 

cthe preferred embodiment of the invention. Body 10 is powe r conversion unit to be attached to the threaded 
sthe overall housing of the preferred embodiment of the 40 end of a garden hose or the ^ InIet end attachmem 
^vention, which is formed of several parts as willbe threading 42 is formed in first cylinder 46, which, as 



discussed in connection with FIGS. 2 and 4 below. The 



with the rest of the components of body 10 described in 



body has an inlet end/ 12 and an outlet end 14 and is detail below, may be made of polyvinyl chloride (PVC) 
provided with outward end threading 15 for attachment p i^ Cf aluminum, or the like. First cylinder 46 contains 
of extension tubes to narrow the stream of fluid emerg- 45 on/off vaIve sphere 25 which is formed integrally with 



ing from the outlet end 14. 

A part of body 10 is formed as impeller housing 11. 
Generator 16 is attached to impeller housing 11 on one 
side (not shown) thereof; the output of the generator is 
supplied to generator jack housing 18. Generator jack 
housing 18 has three jacks 19 which serve as attachment 
for plugs on power cables which lead to electrical appli- 
ances such as illumination units 26. On one side of im- 
peller housing 11, on the left as seen in FIG. 1, is located 
chuck 20 which projects from guard 22. Rotary tools 
may be removably attached to chuck 20; the chuck is of 
the sort commonly found on electric hand-held drills. 
On the side of the body 10 which has inlet end 12 may 
be seen an on/off valve handle 24. 



on/off valve handle 24 and contains valve passage 25A. 
This valve permits the flow of pressurized fluid to be 
shut off completely. 
Throttle valve 44 is threaded onto first cylinder 46. 
50 Throttle valve 44 may be any of a number of rotary 
throttle valves known to persons of ordinary skill in the 
art, such as those used on garden hoses to narrow or 
broaden the stream of water emerging from the end of 
the garden hose. Rotation of the throttle valve 44 about 
55 its axis, which lies generally along the axis of passage 
38, will cause the throttle valve 44 to narrow or widen 
the diameter of its interior passage (not shown) through 
which the pressurized fluid flows. 
First cylinder 46 is glued (PVC) or welded (metal) to 



Illumination units 26 are located on either side of 60 first cylinder threaded sleeve 47. Threaded sleeve 47 
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body 10, in front of generator 16 and impeller housing 
11. The direction "front" or "forward" is defined in 
terms of the flow of pressurized fluid through the body 
10, which proceeds from inlet end 12 to outlet end 14. 
Forward refers to the downstream direction; rearward 
refers to an upstream direction. These illumination units 
26 are supplied with electrical power by illumination 
unit power cables 28 which end in plugs 29. Plugs 29 are 



permits attachment of first cylinder 46 to second cylin- 
der 50. Between second cylinder 50 and first cylinder 46 
is disposed washer 48 for the purpose of sealing. On the 
other end of second cylinder 50, the left end as seen in 
65 FIG. 2, is threading 52 which permits attachment of 
second cylinder 50 to third cylinder 54 by means of an 
attachment sleeve 56. Attachment sleeve 56 screws on 
to threading 52 and presses against flange 58 on third 
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cylinder 54 so as to as wedge and join together second 
cylinder 50 and third cylinder 54. A second washer 60 
permits sealing between second cylinder 50 and third 
cylinder 54. 

FIG. 3 is a plan view of the outlet end of the pre- 5 
ferred embodiment of the invention. One may observe 
the generally cylindrical generator 16 attached to im- 
peller housing 11 on which is located generator jack 
housing 18. One of the jacks 19 is shown in the middle 
of generator jack housing 18; no plug is shown em- 10 
placed in middle jack 19. On either side of the generator 
jack housing 18 are additional jacks occupied by plugs 
29 which in turn are electrically connected to illumina- 
tion unit power cables 28 which supply electrical power 
to illumination units 26. 15 

As seen from this end, the illumination units 26 dis- 
play their lamp glasses 26A and also the mechanism by 
which they are attached to body 10. Illumination unit 
swivels 26B rotate about an axis at right angle to the axis 
of passage 38 and are made of a ferromagnetic metal. 20 
Swivels 26B fit into holes in third cylinder 54. Illumina- 
tion unit magnets 26C are permanently attached to the 
sides of illumination units 26 and permit the illumination 
units 26 to be attached to swivels 26B through magnetic 
action. This permits a removable attachment of illumi- 25 
nation units 26 to illumination unit swivels 26B. There- 
fore, the illumination units 26 may be removed from 
swivels 26B in order to be aimed in directions not per- 
mitted by rotation about swivels 26B. The illumination 
unit 26 may be rotated upwardly (26D, in phantom) .and 30 
downwardly (26E, in phantom). 

Looking at outlet end 14 in FIG. 3 one may observe 
passage 38 head on. Impeller 36 may be seen located 
within passage 38. On the left chuck 20 projects from 
impeller housing 11, with guard 22 covering the dis- 35 
tance between chuck 20 and impeller housing 11. 

FIG. 4 is a plan view of the top of the preferred 
embodiment of the invention with a partial cut-away of 
body 10 to reveal passage 38, as well as partial cut- 
aways of the generator 16 and guard 22. This particular 40 
drawing permits one to observe the mechanism by 
which illumination units 26 are fastened to third cylin- 
der 54. Swivel 26B is clearly seen to be rotatably at- 
tached to third cylinder 54. Magnets 26C permit remov- 
able attachment of illumination units 26 to swivels 26B. 45 

As in FIG. 2, the impeller 36 may be seen to be di- 
rectly in front of the throttle valve 44. The impeller 36 
is attached to and rotates with shaft 40. Shaft 40 rotates 
about an axis at right angle to the direction of flow of 
the pressurized fluid through passage 38. Shaft 40 50 
projects from the side of body 10 and is attached to 
chuck 20. Chuck 20 permits the removable attachment 
of rotary tools of various kinds to the end of shaft 40. 
Guard 22 protects operators from rotating impeller 
shaft 40. Bearings 41A and 41B both seal pressurized 55 
fluid inside body 10 and act as bearings for impeller 
shaft 40. On the other side of impeller 46 from chuck 20 
may be seen direct current generator 16 which is of a 
sort well known to the art, equipped with an armature 
39, permanent magnets (not shown), and commutator 60 
brushes (not shown). Generator jack power wires 17, 
which electrically connect the generator 16 to jacks 19, 
are partially visible in the cut-away of impeller housing 
11. 

On/off valve handle 24 may be seen on the right, as 65 
well as on/off valve sphere 25. This valve is in the open 
position permitting passage of pressurized fluids 
through it en route to throttle valve 44. Inlet end attach- 
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ment threading 42 is clearly seen. FIG. 4 shows the 
means by which the operator can adjust the flow of 
pressurized fluid through throttle valve 44. This con- 
sists of a throttle valve adjustment member 64 which is 
welded to throttle valve 44. At the other end of throttle 
valve adjustment member is handle 62 which projects 
from body 10 through opening 66, 

As is more clearly seen in FIG. 5, the operator may 
turn throttle valve adjustment member handle 62 
(shown in phantom) in order to rotate throttle valve 44 
and thus adjust the narrowness (and speed) of the 
stream of pressurized fluid (not shown) emerging from 
throttle valve 44 and striking the impeller 36. This af- 
fects the speed of rotation of impeller 36. The throttle 
valve adjustment member projects through throttle 
valve adjustment member opening 66 formed in flange 
47. 

The preferred embodiment of the invention is oper- 
ated as follows. First, the power-conversion unit is 
attached to a source of pressurized fluid, such as a gar- 
den hose, by threading the hose and the unit together 
via inlet end attachment threading 42. The power-con- 
version unit is small and light in weight. Thus, it is easily 
portable and can be held and directed much as one 
would hold and direct an ordinary nozzle for a garden 
hose. Other applications, such as for a fireman's hose, 
may require larger and heavier versions of the power- 
conversion unit but would still be portable. 

On/off valve handle 24 is rotated to permit passage of 
pressurized fluid through the on/off valve and onward 
into the throttle valve 44. Throttle valve adjustment 
member handle 62 is turned by the operator to produce 
the desired narrowness of pressurized fluid stream 
emerging from the throttle valve 44, which in turn 
controls the rate of rotation of impeller 36, As impeller 
36. is rotated the armature in the generator is likewise 
rotated and a potential difference created thereby. This 
potential difference is supplied to jacks 19 by means of 
wires 17. If desired, the plugs 29 of illumination units 26 
may be inserted in jacks 19 to power illumination units 
26 and provide light. In their normal position, the illum- 
ination units 26 are fastened by magnets 26C to swivels 
26B pointing the illumination units in a generally for* 
ward direction to illuminate the subject ahead of the 
unit and its operator. Thus, the target of the pressurized 
fluid stream from the outlet end 14 of the unit will be 
made visible at night or in poor lighting conditions. If 
desired, other electrical appliances may be powered by 
plugs inserted in jacks 19. Example of such appliances 
are transistor radios and battery charging units. Alter- 
natively, or in addition, a rotary tool such as a drill bit, 
a rotary sander, a grinding wheel, a rotary saw, a rotary 
brush, a centrifugal pump, or a positive displacement 
pump may be inserted and locked into chuck 20 to 
perform the various functions of these rotary tools. 

Although the preferred embodiment of the invention 
contains both the generator 16 and the chuck 20 at- 
tached to shaft 40 of the impeller 36, one or the other 
may be eliminated as desired. The particular form of the 
impeller and its blades, and the positioning of its axis of 
rotation may be varied without departing from the spirit 
and scope of the invention. For example, the blades of 
the impeller could be straight and not curved. The im- 
peller could be shaped as a turbine or screw and made 
to rotate about an axis parallel to the axis of passage 38, 
which may require some gearing to transfer rotational 
power outside body 10. Many other variations are possi- 
ble. 
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Thus, a portable, self-contained power-conversion 
unit has been provided. Those skilled in the art will 
appreciate that the conception upon which this disclo- 
sure is based may be used as a basis for the designing of 
other structures, for carrying out the several purposes 
of the invention. The claims, therefore, should be re- 
garded as including such equivalent constructions as do 
not depart from the spirit and scope of the invention, 
which is intended to be defined by the appended claims. 

What is claimed is: 

1. A portable, self-contained power-conversion unit, 
for attachment to a source of pressurized fluid, compris- 
ing: 

(a) a body having a passage for transmission of fluid, 
an inlet end, and an outlet end, the passage joining 
the inlet end and the outlet end in order to permit 
flow of pressurized fluid from the inlet end to the 
outlet end, the inlet end being attachable to the 
source of pressurized fluid and the outlet end being 
at ambient atmospheric pressure; 

(b) an impeller rotatabiy mounted in the body and 
protruding into the passage so that the impeller is 
rotated by the flow of pressurized fluid through the 
passage; and 

(c) a generator mounted on and supported by the 
body and attached to the impeller so that rotation 
of the impeller causes rotation of an armature in the 
generator in order to generate electric power. 

2. The power-conversion unit according to claim 1 in 
which a rotary tool projecting from the body is at- 
tached to the impeller so that rotation of the impeller 
rotates the rotary tool. * 

3. The power-conversion unit according to claim 1 
further comprising a plurality of illumination units at- 
tached to and supported by the body and electrically 
connected in circuit with the generator to be supplied 
with electrical power by the generator. 

4. The power-conversion unit according to claim 3 in 
which the plurality of illumination units are detachable 
from the body. 

5. A portable, self-contained power-conversion unit* 
for attachment to a source of pressurized fluid, compris- 
ing: 

(a) a body having a passage for transmission of fluid, 
an inlet end, and an outlet end, the passage joining 
the inlet end and the outlet end in order to permit 
flow of pressurized fluid from the inlet end to the 
outlet end, the inlet end being attachable to the 
source of pressurized fluid and the outlet end being 
at ambient atmospheric pressure; 

(b) an impeller rotatabiy mounted in the body and 
protruding into the passage so that the impeller is 
rotated by the flow of pressurized fluid through the 
passage; and 

(c) a rotary tool projecting from the body and at- 
tached to the impeller so that rotation of the impel- 
ler rotates the rotary tool. 

6. The power-conversion unit according to claim 5 
further comprising a plurality of generator jacks 
mounted on the body for electrical attachment of a 
plurality of electric appliances to be powered by the 
generator. 

7. The power-conversion unit of claim 6 in which one 
or more of the electric appliances are illumination units. 

S. The power-conversion unit according to claim 1, 5 
or 2 further comprising a chuck for releasably engaging 
rotating tools, the chuck being rotatabiy attached to the 
body and attached to the impeller so that rotation of the 
impeller causes rotation of the chuck. 
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9. A portable, self-contained power-conversion unit, 
attachable to a source of pressurized fluid, comprising: 

(a) a body having a passage for transmission of fluid 
from the source of pressurized fluid to ambient 
atmospheric pressure, an inlet end, and an outlet 
end, the passage joining the inlet end and the outlet 
end, the inlet end including connecting means for 
removable attachment of the body to the source of 
pressurized fluid; 

(b) an impeller having a shaft, the impeller being 
mounted in the body rotatable about the shaft and 
protruding into the passage so that the impeller 
intercepts and is rotated by the flow of pressurized 
fluid through the passage; and 

(c) a throttle valve mounted in the passage between 
the inlet end and the impeller, the throttle valve 
controlling the velocity of the fluid intercepted by 
the impeller, 

10. The power-conversion unit according to claim 9 
further comprising a generator having an armature, the 
armature being attached to a first end of the shaft of the 
impeller so that rotation of the impeller causes rotation 
of the armature. 

11. The power-conversion unit according to claims 9 
or 10, further comprising a chuck for releasably engag- 
ing rotary tools, the chuck being rotatabiy mounted on 
the body, and engaged to the impeller so that rotation of 
the impeller rotates the chuck. 

12. The power-conversion unit according to claim 11 
in which the chuck is mounted on a second end of the 
shaft of the impeller. 

13. The power-conversion unit according to claim 10 
further comprising a plurality of illumination units at- 
tached to the body and in circuit with the generator in 
order to be powered thereby, the Olumination units 
being attached to the body and capable of providing 
illumination in a direction generally the same as that 
taken by fluid leaving the outlet end of the body. 

14. The power-conversion unit according to claim 13 
in which the illumination units are releasably attachable 
to the body. 

15. A portable, self-contained power-conversion unit, 
attachable to a source of pressurized fluid* comprising: 

(a) a body having a passage joining an inlet end and 
an outlet end of the body, the passage allowing the 
passage of pressurized fluid from the inlet end to 
the outlend end, the inlet end having attachment 
means for. joining the source of pressurized fluid to 
the body; 

(b) an impeller having blades and a shaft, the impeller 
being mounted in the body and rotatable about the 
shaft, the shaft being at subsequently right angles to 
the direction of passage of the pressurized fluid 
through the passage; 

(c) a generator attached to the shaft and mounted on 
a first side of the body; 

(d) a chuck attached to the shaft and mounted on a 
second side of the body; and 

(e) a throttle valve located within the body between 
the inlet end and the impeller and controlling the 
diameter of the passage at one point or points, the 
throttle valve being rotatable within the body so as 
to control the velocity of fluid emerging from the 
throttle and striking the impeller. 

16. The power-conversion unit of claim 15 further 
comprising illumination units removably attached to the 
body and electrically powered by the generator. 

17. The power-conversion unit of claim 16 further 

comprising a bipod mounted on the body for supporting 

the power-conversion unit. 

* * * * * 
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